Prolonged exposure to GABA activates GABA-gated chloride channels in the presence of channel-blocking convulsants.
1. In assays of 36Cl- uptake into mouse brain vesicles, 100 microM GABA markedly increased both the initial rate of 36Cl- uptake and the total amount of chloride taken up over a 120-sec incubation period. Specific GABA-dependent 36Cl- uptake (the difference between total and background uptake) was essentially complete within 15 sec of incubation. 2. Incubation with GABA following preincubation with 10 microM endrin, a polychlorocycloalkane insecticide and established blocker of GABA-gated chloride channels, showed a stimulation of uptake over background levels that was much slower in onset than that observed with GABA alone but nevertheless achieved virtually the same level of stimulation above background levels after 90 sec of incubation with GABA. 3. In electrophysiological assays of GABA receptors expressed in Xenopus oocytes following injection with rat brain mRNA, endrin (20 microM) effectively blocked the transient currents elicited by brief exposure of oocytes to GABA (200 microM). However, prolonged exposure to GABA in the absence of perfusion produced a large, slowly-developing inward current. 4. The actions of several known GABA antagonists were also compared as inhibitors of GABA-dependent 36Cl- uptake into mouse brain vesicles at short (4 sec) and long (120 sec) incubation times using concentrations of inhibitors known to produce approximately 70-90% inhibition of GABA-dependent chloride uptake in 4-sec incubations. Picrotoxinin and TBPS, like endrin, were completely ineffective as inhibitors in 120-sec incubations. In contrast, bicuculline was almost as effective at 120 sec as at 4 sec, and avermectin Bla produced approximately 50% inhibition of the GABA response after 120 sec.(ABSTRACT TRUNCATED AT 250 WORDS)